Erysipelas was diagnosed in 2 succeeding caged layer flocks housed in the same building and was characterized clinically by sudden death. At necropsy, lesions comprised generalized congestion, hemorrhages in the skeletal muscles and visceral organs, and swelling of liver, spleen, and kidney with or without large irregular zones of necrosis. Focal to massive hepatic necrosis was seen histologically with minimal or no inflammatory reaction. Erysipelothrix rhusiopathiae was cultured from internal organs of affected birds in both outbreaks. Medication with penicillin in the feed controlled the mortality, but relapse occurred after cessation of medication. Two attendants who handled the dead birds in this building developed a painful localized infection of the fingers that later spread to the regional lymph node. The infection responded when antibiotic therapy for erysipeloid was initiated. From the Diagnostic Laboratory (Mutalib, McDonough) and the of fish meal. The birds had never received sulfona-Department of Pathology (King), College of Veterinary Medicine, mides and no medications were being administered at Cornell University, Ithaca, NY 14853. Dr. Mutalib's current address time of the outbreaks. Feed consumption and egg prois College of Veterinary Medicine, P.O. Drawer V, Mississippi State, duction over several weeks before and after the out-MS 39762.
Erysipelas occurs infrequently in avian species other than turkeys. Natural outbreaks of the disease have been described in ducks, 8 chukars, 5 pheasants, 6 quails, 9 and chickens. 2 Erysipelas is an acute septicemic disease characterized by both vascular and degenerative changes, particularly in the liver, kidney, and spleen. 1 Field observations suggest that the causative organism, Erysipelothrix rhusiopathiae, enters through breaks in the skin and mucous membranes. 4 This bacterium can survive in soil and decaying organic matter. 3 Erysipeloid in humans can be a local or septicemic infection 4 and may result in endocarditis and encephalitis. 10 This report describes the clinical and laboratory findings in outbreaks of erysipelas in 2 commercial layer flocks and also the clinical manifestations of E. rhusiopathiae infection in 2 animal caretakers. It is the first report of erysipelas in caged layers.
Materials and methods
Pathology. A total of 80 birds, collected in 2 outbreaks at different periods, were examined at necropsy. Livers from 5 birds with lesions of erysipelas were fixed in 10% neutral buffered formalin, embedded in paraffin blocks, sectioned, and stained with hematoxylin and eosin (HE) and Gram's stain by the routine procedures.
Bacteriology. Swabs of liver and spleen, heart blood, bone marrow, or kidney were collected from 5 birds with septicemic lesions in each outbreak. In the second outbreak, the bacteriologic swabs were collected from the same birds that were sampled for histopathology. The swabs were used to inoculate trypticase soy agar with 5% sheep blood, a chocolate agar with IsoVitalex, a Levine EMB agar, a and Columbia CNA agar, a and inoculated media were incubated at 37 C under 95% air-5% CO 2 for 24 hr. Identification of isolated Erysipelothrix sp. was confirmed by various biochemical tests. 7 Swabs of liver, heart blood, spleen, and intestine were pooled from 5 mice trapped in this building and were cultured as above.
Results
Clinical observations. Erysipelas was diagnosed in 2 succeeding caged layer flocks housed in the same building. The first outbreak started on January 6, 1991, in a flock of 62-week-old layers totalling 54,300 birds. A sudden rise in mortality from 0.2% to 0.62% per week was noticed in the bottom 2 tiers in 1 row only. The second outbreak started on February 7, 1992, in a flock of 60,100 birds. The layers were 43 weeks old when mortality suddenly increased from 0.18% to 0.5% and gradually to 0.9% per week over a period of 4 weeks prior to medication. Mortality started in the same site as in the first outbreak and spread slowly to the bottom tiers of neighboring rows. Individual dead birds were usually found in cages at isolated locations; however, a group of 3 or 4 dead birds was occasionally found in the same cage. Clinically ill birds were not identified in either outbreak. Birds were fed a commercial ration formulated on the farm with no addition occurred within a few days after cessation of medication. Intermittent medication with penicillin was necessary to keep the mortality decreased until the flocks were slaughtered.
The building in which these outbreaks occurred consisted of 5 rows of cages, 4 tiers each, and was fully automated and computerized. Each cage was 50.8 x 50.8 cm and housed 7 birds. The building was drycleaned and dusted but not washed prior to housing of the succeeding flock; however, the interior of the building and cages were misted with a phenolic disinfectant (Magna-phen 100 c ). The cages in this building had been in use for more than 24 years, and some were collapsed and had wires sticking out, sharp edges, and rust along their sides and floors. The building had no manure pit but there were manure removal belts under each tier. The bottom cages were approximately 15 cm above the floor. Inspection of the building 1 night during this outbreak revealed considerable activity of mice and rats. Various means of rodent trapping were used in this building, and hundreds of rodents were caught over a 3-day period. Mosquitoes or flies were not a problem. Twelve other layer flocks on this farm, which were maintained in cages and fed the same feed ingredients, remained unaffected. There were no other domestic animals on or nearby this farm.
during the first week in both outbreaks. After the first week, a variety of other lesions became evident. Welldefined petechial and ecchymotic hemorrhages were seen in the thigh muscles, abdominal fat, pericardial fat, and heart muscle. The liver, spleen, and kidney were swollen and congested. Disseminated foci of necrosis and large infarcts occurred in the liver and kidney in some birds (Fig. 1) . Large, dark red, thin, crusty areas occurred in the skin, particularly on the back. Skin scratches were seen in all dead birds and in the majority of the apparently healthy live birds. Affected birds in both outbreaks died without premonitory signs. They were well fleshed, had a digestive tract full of ingesta, and a functional ovary and oviduct. Lesions of vegetative endocarditis or joint infection were not detected in any of the chickens examined at necropsy.
Histologic examination of the liver revealed a generalized congestion of sinusoids and central blood vessels, hyalinization of the walls of some blood vessels, and fibrin thrombi in sinusoids. In some vessels, bacteria were clustered within fibrin thrombi or engulfed by macrophages. Focal to massive areas of necrosis with no inflammatory reaction or with minimal heterophils and mononuclear cell infiltration (Fig. 2) accompanied infarcted vessels. The bacterial organisms were gram-positive bacilli. Pathology. Dehydration, generalized congestion of Bacteriology. Pure cultures of E. rhusiopathiae were the carcass, and vaguely defined hemorrhages in the obtained from 50% of samples in the first outbreak and thigh muscles were the main lesions in birds that died from 90% of samples in the second outbreak. Bacterial morphology and biochemical characteristics were typ-toms were reported by either employee after treatment. ical of E. rhusiopathiae. 7 Erysipelothrix rhusiopathiae A complete physical examination conducted 2 months was not isolated from any of the sampled mice.
after the incident revealed no abnormalities. Erysipelothrix rhusiopathiae infection in the attending personnel. Two employees who handled the dead birds in this building suffered from localized infections that resulted in painful swellings in their fingers. Without wearing gloves, the first person opened some birds in an attempt to determine the cause of death. On the second day, he felt some pain associated with a swelling and a fine cut in his finger. The cut progressively opened and had red margins. Later during that day, the swelling grew larger and the pain became sharper. That night, he started to have some discomfort in the axilla associated with swollen lymph nodes. A red streak developed along the inside of his arm from the wrist to the axilla, which stimulated him to seek medical attention. The patient mentioned the history of erysipelas in the chickens to his doctor. The pain and finger swelling started to recede within 12 hours and disappeared completely with 48 hours after medication with cloxacilliq b 250 mg every 4 hours. The course of medication continued for 10 days. The second person responsible for handling the dead birds in this building developed a similar swelling around his finger nail. His treatment was similar to that of his colleague, and the response was the same. Both employees were alerted to the possible disease that can be caused by E. rhusiopathiae infection in humans. No additional symp-
Discussion
Erysipelas was diagnosed in 2 layer flocks. Diagnosis of the first outbreak posed some difficulty during its first week. The sudden death of well-fleshed birds with intramuscular hemorrhages and the confinement of mortality to only 1 row had led to the suspicion of poisoning. The infectious nature of the disease was not revealed until the following week when more lesions of septicemia became evident. The lesions closely resembled those in descriptions of erysipelas; 1,2 however, no clinical signs were reported. The birds were housed in cages, which may have made it difficult to observe signs, if any, in the sick birds as compared with flocks raised on the floor. Histologic lesions in the liver resembled those experimentally induced in turkeys. 1 The occurrence of erysipelas in 2 successive flocks indicated that contaminated premises were likely the source of infection for the succeeding flock. Erysipelothrix rhusiopathiae can survive in the environment 3 and is fairly resistant to various environmental and chemical factors 4 The manager of this farm stated that although the cages were carefully misted with a phenolic disinfectant, the cleaning was less thorough than desired. The physical complexity of the cages and the difficulty of cleaning them thoroughly were perhaps added factors. The presence of organic matter inacti-Acknowledgement vates the disinfectants. The primary source of infection and the actual route of entry of E. rhusiopathiae remain We appreciate the assistance of Mr. John Gingerich of Wegmans egg farm. unknown. A large pile of old cages and utensils outside this building suggested a high population of rodents; such an environment provides suitable habitat for rodents. This suggestion was confirmed by the trapping of hundreds of rodents over a short period. Culture of 5 mice did not confirm rodents as the source of the infection. Skin scratches were an inconclusive, possible route of infection; E. rhusiopathiae was isolated from only 50% of samples in the first outbreak and from 90% of samples in the secondoutbreak, even though all sampled birds had skin scratches and typical septicemic lesions. Failure of E. rhusiopathiae to grow in vitro may explain this low isolation rate. Similar isolation rates have been previously reported. 2 Fish meal has been cited as a probable source of infection 3 but had not been added to the ration in the present cases. In contrast to erysipelas in chickens, infection of the attendants in the present study was associated with skin wounds. Erysipeloid can be contracted through cuts in the skin or intracutaneous inoculation with such objects as contaminated bones or splinters. 10 Although isolation of E. rhusiopathiae from the infected personnel was not attempted, the lesions, symptoms, and response to treatment suggested that the localized infections were caused by E. rhusiopathiae.
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